Several years after their first publication on ventricular stress in the late 1960s, when they linked high gradients of stress in both the endocardial layers and in the arterial vessel wall, Mirsky et al. concluded already in 1973: 'High gradients of stress are due to the fact that the elastic stiffness of the wall material increases with the stress which reaches maximum levels in the endocardial layers. These high stresses may be responsible for ischaemia of the left ventricle and be a triggering mechanism for atherosclerosis' [1] .
Over the last 30 years, the emphasis on the role of arterial stiffness in the development of cardiovascular diseases steadily accrued. Arterial stiffening results in a widening of the arterial pulse pressure and local increases in shear stress, which is associated with endothelial dysfunction and vascular disease [2, 3] . Arterial stiffness increases with age, cardiometabolic abnormalities, and increased sodium intake, all of which are associated with heart failure [4] . Furthermore, arterial stiffness by itself is associated with left ventricular diastolic dysfunction [5] [6] [7] . The rationale for this relation seems to be the fact that an increase in left-ventricular end-systolic and arterial elastance occurs with ageing and may result in ventricular-vascular stiffening leading to diastolic dysfunction [8] . Arterial stiffening has been identified as an important predictor of cardiovascular events and is increasingly used as a parameter in the clinical assessment of patients. Endpoints associated with arterial stiffness include myocardial infarction, heart failure, stroke, dementia, renal disease and mortality [9] .
Hypertension and left ventricular hypertrophy are the common risk factors of diastolic dysfunction by contributing to ventricular stiffness (elastance). Both left ventricular hypertrophy and diastolic dysfunction have been linked to cardiovascular morbidity and mortality, irrespective of blood pressure [10, 11] . Longstanding hypertension leads to both ventricular and vascular stiffening and will contribute to elevated systolic filling pressure sensitivity to altered chamber filling. Diastolic dysfunction has been acknowledged to be one the inevitable consequences in the medium to long term.
In this issue of the Netherlands Heart Journal, Hu et al. report on the relationship between arterial stiffness and left ventricular diastolic dysfunction [12] . The authors conclude that left ventricular diastolic dysfunction has a direct relationship to arterial stiffening, independent of cardiovascular risk factors. Furthermore they confirm the relation between several well-known baseline characteristics and both diastolic dysfunction and arterial stiffness. The authors conclude that the severity of left ventricular diastolic dysfunction correlates with the severity of arterial stiffness.
The first remarkable observation when reading the manuscript is the design of the study. While the abstract suggests that the population comprises a cohort of 218 (consecutive?) patients over the age of 45 'hospitalised' between 2010 and 2011, the methods section reports that the target population was based on 4985 homogeneous Chinese 'inhabitants' of which 1,080 suffered from hypertension and 198 (i.e. 18 %) received no antihypertensive medication. Besides the discrepancy with the information in the abstract, the rationale behind the selected study population remains unclear. As the authors clearly state in the discussion paragraph, there is a clear effect of mainly diuretics, ACE inhibitors and angiotension-II receptor antagonists on left ventricular filling pressures. Besides the fact that it is questionable why these patients with a mean systolic blood pressure of 145 mmHg did not receive antihypertensive drugs, the lack of pharmaceutical therapy in these patients might limit the generalisability of the findings.
The concept of a direct and independent relation between arterial stiffness and diastolic dysfunction is interesting and has been topic of debate in several previous studies [13] . However, this automatically takes us to the largest question mark regarding the present study. The authors performed univariate and multivariable analyses to assess the association between diastolic dysfunction (E/E') and arterial stiffness (parameter β) and conclude that there is a correlation between arterial stiffness and age, smoking and central blood pressure. However, in the univariate analyses age did not emerge to be associated with either diastolic function or arterial stiffness. Despite this remarkable lack of association, age did emerge as a predictor for both outcome parameters in the multivariable model. Even more remarkable is that the authors performed co-linearity testing to exclude the chance of interaction between multiple parameters in the multivariable model. Clearly, no interaction was found between age and both diastolic dysfunction and arterial stiffness, this in contrast to what one would expect. The age-specific relationship of arterial stiffness with left-ventricular geometry and function in patients with hypertension has been widely studied and confirmed [13, 14] . Unfortunately, the lack of age-specific analyses precludes any conclusions about this relationship in the present study.
Further exploring the inclusion criteria of the study reveals that patients, or inhabitants, with regional wall motion abnormalities or decreased ejection fraction were excluded. It is unclear why the investigators excluded these patients since in the discussion they state that subclinical atherosclerosis is associated with myocardial dysfunction, and that alterations in left ventricular structure contribute to this dysfunction. This conclusion seems somewhat far-fetched since the authors did not report on the presence of atherosclerosis. The latter despite the fact that common carotid artery intima media thickness using high-resolution B-mode ultrasound imaging was recorded. Correlating the results to the level of common carotid intima media thickness would have been interesting.
The authors state that stiffening in large elastic arteries is associated with multiple cardiovascular risk factors, including hypertension, dyslipidaemia, obesity, smoking, diabetes, and ageing, all of which stimulate the development of atherosclerosis. Additionally, stiffness parameter beta was used as a measure for arterial stiffness. Although several previous studies have used this parameter, several issues should be recognised. Clearly, the most optimal place to measure arterial stiffness would be the aorta given its executive contribution to the arterial buffering function and the independent predictive value of aortic pulse wave velocity to outcome in a variety of populations [15] [16] [17] [18] [19] . Measuring arterial stiffness along the aorto-iliac pathway is hypothesised to lead to the clinically most relevant parameters, since the aorta and the first branches are the first hurdles to be tackled by the left ventricle and thus are responsible for most of the pathophysiological effects of arterial stiffness [20] . It is because of this reason that, according to a European Society expert consensus document, carotidfemoral pulse wave velocity is currently the gold standard for measuring arterial stiffness [21] . The use of stiffness parameter beta in the present format is restricted to measurement of the common carotid artery. The largest pitfall of this technique, however, is the fact that in patients with diabetes and/or hypertension the aorta stiffens more than the carotid artery with age and other cardiovascular risk factors [22] . Whether stiffness parameter beta thereby adequately reflects the true severity of arterial stiffness remains questionable. Many alternative parameters estimating the level of arterial stiffness have been proposed. Indeed pulse wave velocity and augmentation index are independently associated with systolic and diastolic dysfunction; however, the potentially easiest parameter to use is pulse pressure, which has also been shown to predict left ventricular hypertrophy and cardiovascular events [4, 23] . As cardiac output falls, neurohumoral activation leads to vasoconstriction with the intention to maintain mean arterial pressure. In the long term increased vascular smooth muscle mass, tone, and fibrosis, resulting in increased stiffness and pulse pressure are the inevitable consequences. A direct relationship between neurohumoral activation and increased carotid stiffness has been seen in heart failure [4] . Unfortunately the impact of pulse pressure on the results in the present study remains unsolved.
In summary, Hu et al. confirm the relationship between arterial stiffness and diastolic dysfunction [12] . Whether arterial stiffness truly precedes and predicts the development of left ventricular dysfunction or whether both parameters are simply the result of the ageing of the cardiovascular system remains the question.
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